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Effects of autologous platelet-rich plasma on the metabolism of 
human articular chondrocytes
K. Nakagawa1, T. Sasho2, M. Arai2, S. Kitahara3, S. Ogino2, Y. Wada4,
H. Moriya2;
1Orthopaedic Surgery, Chiba University Hospital, Chiba, Japan, 
2Orthopaedic Surgery, Chiba University, Chiba, Japan, 3Orthopedic
Surgery, Chiba University, Chiba, Japan, 4Orthopedic Surgery, 
Teikyo University Chiba Medical Center, Ichihara, Japan
Purpose: Platelet-rich plasma (PRP) is a fraction of plasma in which 
platelets are concentrated and is reported to be utilized as a source 
of multiple growth factors. Recent basic studies have shown that 
allogenic PRP has a promotive effect on chondrocyte metabolism. 
For the clinical application of PRP to cartilage defects, it is essential 
to use autologuous prepared PRP in each case. The purpose of this 
study was to examnie the effect of autologous PRP on adult human 
chondrocytes. 
Methods and Materials: Fresh blood (54ml) and cartilage tissue 
were obtained from three patients (mean age: 70y.o.) underwent 
total knee arthroplasty with their consent. Platelet poor plasma 
(PPP) and PRP were prepared using a platelet concentration system. 
Chondrocytes were isolated with enzymatic digestion and cultured 
in monolayer. WST-8 was used for cell proliferation assay. Gene 
expression of types I, II collagen and aggrecan were examined with a 
relative quantitative real time RT-PCR assay. 
Results: The concentrations of PDGF and TGF-beta1 in the PRP were 
much higher than those in the PPP. The WST-8 assay showed a 
IJHIFSBCTPSCBODFJOUIF131HSPVQXIJDISF¿FDUTBOFOIBODFNFOU
PG DFMM QSPMJGFSBUJPO 131 TJHOJ¾DBOUMZ FOIBODFE UZQF ** DPMMBHFO
synthesis by human chondrocytes, while their aggrecan synthesis 
was inhibited. 
Conclusions: 8F EFNPOTUSBUFE GPS UIF ¾STU UJNF UIBU BVUPMPHPVT
PRP stimulated proliferation and collagen synthesis of adult human 
chondrocytes. PRP is easy to prepare and utilize as both soluble 
QMBUFMFUSFMFBTBUFBOE¾CSJOHFM5IFSFTVMUTPGUIJTTUVEZTVHHFTUFE
the usefulness of autologous PRP for the treatment of cartilage 
defects. 
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Effects of Hyperbaric oxygen on the expression of interleukin-
1ȕ, matrix metalloproteinases, and tissue inhibitors of matrix 
metalloproteinases in human degenerated intervertebral disc 
cells
C. Niu1, S. Lin2, L. Yuan3, S.W.N. Ueng3, C. Yang3, W. Chen4;
1Department Of Orthopaedic Surgery And Hyperbaric Oxygen, Chang 
Gung Memorial Hospital, Kweishan, Taoyuan, Taiwan, 2Department
Of Orthopaedic Surgery And Hyperbaric Oxygen, Chang Gung 
Memorial Hospital, Kweishan, TAOYUAN, Taiwan, 3Department Of 
Orthopaedic Surgery And Hyperbaric Oxygen, Chang Gung Memorial 
Hospital, Taoyuan, Taiwan, 4Department Of Orthopaedic Surgery 
And Hyperbaric Oxygen Therapy Center, Chang Gung Memorial 
Hospital, Taoyuan, Taiwan
Purpose: An imbalance between matrix metalloproteinases (MMPs) 
and tissue inhibitors of matrix metalloproteinases (TIMPs) has been 
proposed to exist in the degenerating disc. This study evaluates the 
effects of hyperbaric oxygen (HBO) on the expression of interleukin-
1ȕ (IL-1ȕ), matrix metalloproteinases (MMPs) and tissue inhibitors 
of matrix metalloproteinases (TIMPs) in human degenerated 
intervertebral disc (IVD) cells. 
Methods and Materials: Cells were released from the degenerated 
IVD via enzyme digestion. All hyperoxic cells were exposed to 100% 
O~2~ at 2.5 atmospheres absolute (ATA) in a hyperbaric chamber. 
Cell growth was determined by the increase in cell numbers. The 
mRNA expression of IL-1ȕ, MMPs, and TIMPs were detected by 
reverse transcription polymerase chain reaction (RT-PCR). The 
amounts of IL-1ȕ, MMPs and TIMPs in the conditioned medium were 
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Examination of protein levels in condition medium showed that HBO 
treatment increased protein level of TIMP-1 but decreased that of IL-
1ȕ, MMP-1, MMP-3, MMP-9 and MMP-13. 
Conclusions: IL-1ȕ QSPEVDUJPO JO *7% DFMMT XFSF TJHOJ¾DBOUMZ
suppressed by HBO treatment, which then improved the imbalance 
between TIMPs and MMPs. HBO treatment suppress the MMP-1 and 
MMP-13 production. In addition, HBO treatment increased TIMP-1 
production to inhibit the MMPs degradation of PGs.
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Evaluation of chondral repair by MRI: comparison of T2 mapping 
and dGEMRIC
S. Shortkroff1, N. Himes2, N. Krishnan3, C.S. Winalski4, L. Tarrant5;
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United States of America, 5Research, Histogenics, waltham, MA, 
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Purpose: In this study we investigated the use of two MRI sequences 
to evaluate the cartilage regeneration of chondral defects after 
implantation with a collagen-based scaffold. 
Methods and Materials: Two 4mm full thickness chondral defects 
were generated in both right and left medial condyles of 4 Yucatan 
micro minipigs. Defects were left empty or implanted with a Type 
I collagen-based honeycomb scaffold. Implants were secured in 
place using a collagen based sealant. At 3-4 months necropsy was 
performed and the joints were dissected and the medial condyles 
removed. MR imaging was performed with a Bruker 8.5Tesla 
magnet. Images were taken in the sagittal oblique plane with 
117mm resolution. For all sequences, 5 slices were captured at 1mm 
slice thickness, 256x256 matrix, and 3x3cm2 FOV. T2 mapping was 
performed with the following parameters: 10 echoes (TE 8.3-83) and 
TR 3000ms. T1s were obtained at TE 8.3, NEX 1 and 6 TRs (180-4480 
ms) and 10 TRs post-Gd-DTPA (100-2000ms). 
Results: *OUIFFNQUZEFGFDUHSPVQPGEFGFDUTXFSF¾MMFE
XJUIUJTTVFBOEXFSFTMJHIUMZPWFS¾MMFE"MUFSOBUJWFMZUIFJNQMBOU
HSPVQIBEPGEFGFDUTXJUI¾MMBOEXJUI¾MM3FTVMUT
of dGEMRIC showed a longer post-Gd T1 for the implant group 
compared to the empty defects with mean values of 527 ±19 and 
434 ±58, respectively. T2 mapping showed little matrix organization 
within the defect sites compared to the adjacent cartilage in either 
group. 
Conclusions: MR imaging can provide compositional as well as 
structural information for evaluation of cartilage regeneration. 
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Repair of articular cartilage by costal chondrocyte cultured within 
chitosan-hyaluronic acid mixed scaffold
J. Lee
MCTT, Seoul, Korea
Purpose:  To evaluate capacity of chitosan-based scaffolds as 
biocompatible scaffold to tissue engineering for articular cartilage, 
and to evaluate the role of cultured costal chondrocyte within 
chitosan-hyaluronic acid mixed scaffold in osteochondral defect. 
Methods and Materials: We evaluated whether culture in chitosan 
based scaffold of dedifferentiated costal chondrocytes stimulate 
reversion of hyaline cartilage phenotype based on histological 
examination and biochemical analysis of type II collagen and GAG 
expression. To evaluate the role of cultured CC within CS-HA scaffold 
to repair of cartilage, a focal cartilage defect was surgically created 
on the patellar groove of rabbit. 24 animals were separated into 
three groups: defect treated with empty (Control), CS-HA (S) or CC 
within CS-HA (S-CELL), and joints were harvested for analysis at 6 
and 12 weeks. 
Results: Chitosan-based scaffold supported chondrocyte 
proliferation and phenotype. However, HA-coating did not improve 
JUT FGGFDUT 8F FOTVSFE UIBU $POUSPM EFGFDUT XFSF ¾MMFE XJUI
¾CSPVT UJTTVFBOEPS¾CSPDBSUJMBHFNPSQIPMPHJDBMMZ SFEVDFE("(
expression and expressed type I collagen. S defects were repaired 
with immature cartilage at 12 weeks. In some defects, the reparative 
tissue was osseous tissue. S-CELL defects were repaired with hyaline 
like cartilage, morphological and immunohistological observation 
and GAG staining. 
Conclusions: Porous chitosan scaffolds as cell substrates may have 
certain advantages used in cartilage tissue engineering applications. 
Costal chondrocyte within CS-HA composite scaffold will be useful in 
articular cartilage regeneration.
